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ABSTRACT
SuperHERO is an on-going research project in Computer Engineering Technology department which involves upgrading Heathkit Education Robot (HERO) hardware circuits and features by using modern hardware devices
and sensors. The current phase of the project will focus on upgrading the motor drive system hardware as well as implementation and testing of features such as mobile robot obstacle detection and other assistive
technologies to help people with disabilities. This involves the reattachment of the robot arm after repairing and updating with 3D printing and using modern hardware and software technology. We observed that the
robotic arm has rotary and translation movements after testing with a sample code. Also, the arm gripper has a rotary movement with an open and close function. This part of the experiment will help people with limited
arm movements, so the robot arm can help to reach and grab objects.

INTRODUCTION
In the previous phase, the two modern
microcontroller
devices,
Arduino
and
Raspberry Pi, are incorporated on the
HERO-1 model with the correct wiring
connections to be made from the schematic
diagrams in Google Drive. The base of robot
is ready to be tested with its overall
movements. While in preparation for its
performance, the arm is ready to be
implemented after the stepper motors are
tested individually for their condition. This
part of the experiment helps people with
limited arm movements, so the robot arm
can help to reach and grab objects.
HARDWARE
The robot arm consists of 3 stepper motors
to control its translation and rotation
movements. The arm extend motor creates a
translation motion of the robotic arm. The
arm rotation motor is part of the arm drive
circuit board that is used to rotate the
robotic arm. The wrist rotation motor and
gripper rotation is used to rotate the wrist
and gripper at 180 degrees, respectively.
Lastly, gripper is used to grab objects with its
open and close function. The block diagram
of the arm is shown on the right.
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BLOCK DIAGRAMS
Modern SuperHERO Robot

PROGRAM CODE
Small section of the Easy Driver Arduino Code
//Dec l are pin functions on Redboard
j/define stp 2
#define dir 3
#define MS l 4
#define MS2 5
#define EN 6
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void setup () {
pinMode (stp, OUTPUT ) ;
pinMode (dir, OUTPUT ) ;
pinMode (MSl, OUTPUT ) ;
pinMode (MS2, OUTPUT ) ;
pinMode (EN, OUTPUT ) ;
resetEDPins() ; //Set step , direction , microstep and enable pins to
serial . begin (9600) ; //Open Ser i al connec t ion f or debugg i ng
Serial . println ( '1Begin motor control 11 ) ;
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Serial . println () ;
//Print function l ist f or user selection
Serial . println ( nEnt er number for control option :
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//Dec l are variables for functions
char user_ input ;
int x ;
int y ;
int state ;
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;

Serial . println (" 2 . Reverse direction at default microstep mode . " ) ;
Serial . println (" 3 . Turn at I/8th mi crostep mode ." ) ;
Serial . println (" 4 . St ep forward and reverse direct i ons . " ) ;
Serial . println () ;
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Serial . println ( " l . Turn at default rni c rostep mod e . " ) ;
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CONCLUSION
An Arduino sample code that is used to test
the Easy Driver bipolar motor circuit and gear
stepper motor of the arm works successfully.
Transistors are connected to the arm drive
circuit board to test the arm.
FUTURE WORK
After testing the arm's overall performance,
it will be attached to the base of the robot.
Some arm components will be 3D printed to
replace the plastic parts of the old robotic
arm. Lastly, the robot will be tested with its
overall performance.
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